Measurement of the intracellular pH threshold for sperm aster formation in sea urchin eggs.
In the fertilization of sea urchin eggs, intracellular [Ca2+] (Cai) increases transiently and intracellular pH (pHi) elevates accordingly. Unlinking these two activating factors experimentally, the requirement of the increase in pHi for sperm aster formation in the sea urchin, Clypeaster japonicus, was investigated. When the eggs were injected with an EGTA or BAPTA solution, they incorporated sperm but did not organize the sperm aster. Using these sperm-incorporated eggs under the condition that an increase in Cai was blocked, pHi was regulated by two methods: (i) perfusing ammonium acetate-containing seawater; and (ii) injecting pH buffer solutions of various pH values. By either of the two methods, the sperm aster formed at pHi 7.0 or more and functioned in female pronuclear migration when the sperm aster reached the female pronucleus. Hence, the step of the transient increase in Cai at fertilization can be bypassed. In contrast, a pHi increase is indispensably required for sperm aster formation in sea urchin eggs. Moreover, under the condition that there was the transient increase in Cai, the threshold pHi value for sperm aster formation was pHi 7.0 or more. Consequently, whether a Cai increase on fertilization occurs or not, the threshold pHi value for sperm aster formation is constant in sea urchin eggs.